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With a high-resolution UV-visible spectrometer the emis-
sion lines of neutral helium atoms have been observed with 
an array of optical fibers which covers the entire poloidal 
cross section of the plasma. Figure 1 shows an example of 
the observed Zeeman profiles of He I A 728.1 nm (2 1 P-3 1 S) 
line for a discharge of Bax = 2.75 T and Rax = 3.6 m. This 
line is subjected to the normal Zeeman effect since the tran-
sition is between singlet levels. In the normal Zeeman effect 
the wavelength shift of the CJ -component relative to the un-
shifted n-component, ~A, is given as 
(1) 
Where A.v and E0 are the wavelength and the transition en-
ergy of the central n-component, respectively, and J.lB and 
B are the Bohr magneton and the magnetic field strength, 
respectively. 
Since the viewing chord is almost perpendicular to the di-
rection of the magnetic field, each Zeeman profile consists 
of one n-component and two half amplitude CJ -components 
which are symmetrically shifted from the n-component. 
Under these constraints we perform least-squares fitting for 
the data with two sets of Zeeman profiles and we obtain two 
different magnetic field strength values as a result. In the 
case of the profile in Fig. 1 they are 1.99 T and 1.51 T. 
The variation of the field strength along the viewing chord 
is known, so the spatial locations of the emission line are 
identified. Though each of the field strength values has two 
candidates for the spatial locations due to the saddle-shaped 
structure of the magnetic field, one of them can be discarded 
in many cases because it is too far from the plasma bound-
ary or is deep inside the main plasma. 
For all the viewing chords similar analysis is conducted. 
The results are shown in Fig. 2. Here, the unique identifica-
tions are plotted with the open circles . The filled triangles 
means the locations have an ambiguity because the derived 
two filed strength values are too close. The filled circles 
have the uncertainty of about 0.05 T due to the weak signals 
or the blending of impurity lines. The symbol size is pro-
portional to the signal intensity; it is seen that very intense 
emissions are observed near the inner X point. The result 
for the similar measurement for Hei A.667.8 nm (2 1 P-3 1 D) 
line is also shown in Fig. 2 with the crosses. The emis-
sion locations of these two lines almost coincide each other. 
The slight differences would be due mainly to the slightly 
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different conditions of the plasma. 
The emission region forms a closed zone just outside the 
ergodic layer. We evaluate the emission intensity profile 
and the decay profile of the atom density in an inward atom 
flux near the outer X point by a one-dimensional penetra-
tion model with a help of the collisional-radiative model 
calculations. The penetration velocity is assumed to be the 
thermal velocity of 300K (1.4 x 103 m/s). The result indi-
cates that both the profiles have peaked shapes of about 4 
em in FWHM at almost the same position. This width of 
the emission intensity profile is consistent with the experi-
mental result which suggests that the extent of the emission 
region is narrower than or about 5 em. The atom density is 
found to decay in the region of the strong emission intensity 
before reaching the LCFS, which is located at R = 4.5 m. 
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Fig. 1: An example of the line profiles of Hel A 728.1 nm 
(2 1 P - 31 S). The solid line is the result of the least squares 
fitting with two sets of Zeeman profiles. 
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Fig. 2: The map of the magnetic surfaces and field strength 
for the configuration of Rax = 3.6 m and Bax = 2.75 T. The 
Z- and R-axes indicate the vertical and major radial direc-
tions, respectively. Viewing chords are shown with the ar-
rows. The circles and the triangles indicate the location of 
A 728.1 nm line emission and their size indicates the emis-
sion intensity. The meanings of the details of the symbols 
are explained in the text. The crosses are for A667.8 nm. 
